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1 
The present invention relates to the art of 
mold making, and more specifically, to an im- 
proved composition for making flexible mold 
patterns. The present application is a continua- 
tion-in-part of my co-pending United States 
application, Serial Number 736,587, filed Match 
22, 1947, and entitled "Flexible Molding Pattern." 
In the past, numerous attempts have been 
ruade to produce flexible mold patterns which 
possess sufficient dimensional stability axd ac- 
curacy to permit of the casting of relatively 
tricate articles containing undercut cavities and 
relatively sharp outlines without in any way 
damaging the molded article or the mold upon 
subsequent separation of the two. The use ap- 
plications of flexible molds are numerous, as the 
saine may be employed as molding receptacles 
for various materials such as cementitious mixes, 
plaster mixes, ceramic mixes, and various ther- 
mosetting and/or thermoplastic synthetic resin- 
ous materials, tteretofore, it has been proposed 
fo use as a material for forming flexible molds 
such compositions as rubber latex, glue gelatine 
or gels, alginates, hydrophylic colloids, and cer- 
tain types of flexible synthetic resinous materials 
such as, for example, plasticized polymerized 
vinyl chlorides, ttowever, through practice, it 
has been found that the above enumerated ma- 
terials or compositions, while resulting in a flexi- 
ble mold pattern, are sub]ect to several import- 
ant objections, foremost of which is the dimen- 
sional instability of the materials and the re- 
sultant shrinkage and contraction thereof during 
the setting or formation of the materials into 
molding patterns. Generally, materials of the 
aforementioned character are rendered dimen- 
sionally unstable by reason of the incorporation 
of occluded air, or of volatile plasticizers or liq- 
uids within the mold-forming material which, 
during the formation of the mold, and even after 
formation thereof, vaporize or are otherwise ex- 
hausted from the molding material fo cause the 
saine to shrink or contract and thereby become 
dimensionally inaccurate. 
Further, compositions heretofore employed in 
the formation of flexible mo!ds, particularly 
molds formed from various synthetic resinous 
compositions, generally required elevated tem- 
peratures to effect liquefication of the material 
in a manner by which the aame might be fiowed 
or poured upon a workpiece fo eventually repro- 
duce a molding pattern therefrom, or addition- 
ally required the application of heat thereto to 
completely set or polymerize the composition. It 
will be manifest that when working with work- 
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pieces or original objects of a relatively fragile 
 character, or workpieces having relatively low 
melting points, such elevated temperatures, 
quired to liquefy and/or set the mold-forming 
5 material, would necessarfly detrimentally affect 
the original workpiece or object from which the 
mold is cast. For instance, when it is desired 
to cast a mold from an original workpiece 
formed, for example, from wax or other rela- 
10 tively low melting point materials, elevated pour- 
" ing temperatures within the mold-forming ma- 
terial tend to completely destroy the configura- 
tion of the original article with the result that 
it is impossible to obtain an accurate mold from 
15 workpieces of this nature. Although vaxions 
cold-pouring materials, such as the alginates and 
certain hydrophylic colloids, have been used with 
some degree of success in the formation of mold 
patterns from relatively fragile or low melting 
20 point workpieces, these latter types of molding 
materials are subject to extremely high shriii- 
age due to the loss of water or other volatile ma- 
terials contained in the material as plasticizing 
or liquefying agents to facilitate cold pouring 
25 and cold setting thereof. 
Accordingly, it is the primary object of this 
invention fo provide an improved material for 
forming flexible molding patterns which are 
characterized by an extremely high degree of 
30 dimensional accuracy and the fact that the mold- 
ing material may be mixed, potu'ed and set at 
ordinary room temperatures, thereby precluding 
the possibility of damage to the workpiece such 
as might be occasioned by the use of relatively 
35 elevated temperatures. 
It is another object of the present invention to 
provide an improved flexible mold-forming ma- 
terial which is compounded from a plurality of 
stable liquid components, mixed as a liquid at 
40 ordinary room temperatures, pouredor fiowed 
over a workpiece at ordinary room temperatures, 
and allowed to set without application of heat 
or without requiring any further manipulative 
45 steps fo produce a highly accurate and dimen- 
sionally stable flexible molding pattern charac- 
terized by its abflity fo withstand attacl by ordi- 
nary solvents and operating temperatures up to 
approximately 300 ° 
0 Yet another object of the present nvenion is 
to provide a flexible mold-forming material 
which may be poured and set at ordinary room 
temperatures af ter the manner of plaster of 
Paris, o produce a tough, yet flexible, tear-re- 
55 sistant negative mold whose molding, surface,- fo 
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all practical purposes, exacty reproduces the 
surface upon which the flexible mold is cast. 
Still a further object of the present invention 
is to provide a flexible mold-forlning material 
which is devoid of any fluid substances of a vola- 
tile nature, and which further lnay incorporate, 
as a component lnaterial, a suitable desiccating 
agent to absorb any water produced dm-ing the 
polmerization or chemical reaction of the vari- 
ous ingredients lnaking up the lnold-forlning 
lnateriaI during the forlnation of a flexible lnold, 
in order that such lnaterial wfll notbe subject 
to contraction or shrinkage, either during the' 
forlnation of the lnold pattern or thereafter 
under prolonged working conditions. 
A further object of the present invention- is to 
provide an improved flexible lnold-forming mate- 
rial which lnay be easily and readily adhesively 
secured to various materials, such as plaster of' 
Paris or wood, to provide a rigid non-flexible 
backing for.the support of the flnished flexible 
mold. 
In accordance with the present invention, a 
relaively low lnnolecular weight]iquid olefln poly- 
sulflde-polymercaptan polylner is elnployed as 
the majorcomponent ofthe present lnold-form- 
ing material. Such olefln polysulflde-polylner- 
captai polymer lna advantageously be forlned 
as'tle reaction product of an alkali lnetal poly- 
sulflde, such as sodium tetrasu]flde, with an olefm 
or"ethYtene:series compound, such as ethylene 
diehtoride- or beta, beta' dichloroethyl forlnal. 
Tlïeqiquid low lnolecular weight po]ylner may be 
descrtbèd.-as an incolnpletel polylnerized pol- 
lner having a.plurality of reaCtive lnercaptan ter- 
minais-and side groups capable offurther poly- 
lnerization and cross-linkage; Thus, the polylner 
maybe lnixed with suitable polylnerization cata- 
lststo forma completel polymerized resiliently 
flexible -therrnosetting . gel or rubberlike sub- 
stance;- Chelnicall, the liquid polysulfldepoly- 
lnercaptai] is a polylner having a lnolecular 
weight varying froln approxnately 500 to 12000, 
hävingSHterlninals, and general]y comprised of 
units having the formula 
---OICH20 CH20 CICt-IS S 
Tlïi.polymer is further characteri.ed by ifs per- 
manent Stability with age in the absence of a 
polymerization catalyst. Preferably, the liquid 
polysulflde-polymercaptan polymer, which ordi- 
narily comprises a relatively vïscous liauid, is cut, 
or-hsïts viscosi reduced, with a non-volatile 
plasticizer or solvent, such as dibutyl phthalate. 
In.this connection, it has been found that a mix- 
ture'ofapproximately ï0 parts by weight of the 
liuid -p0tymercaptan po]ymer with 30 parts by 
weigtit of" dibutyl phthalate produces a desired 
room:temperature viscosity satisfactory for sub- 
sequent mixirig and pouring 'operations in the 
fOlnation offlexible lnolds. Also, where itis de- 
sil'able toretard the rate of polylnerization of 
tt/e:.liquid - polysulfide-polymercaptan polylner 
during subsequent setting or lnolding operations, 
slnall»mounts of a retarding agent, such as oleic 
acid;.orsimflar higher fattF acids, preferablF 
liquidfattF acids, maF be added to the lnixture 
of liquid polymer and dibutyl phthalate without 
in: anFaF destroying age stabflity of the lnix- 
tue, or-advërselF affecting the viscosity charac- 
teristics.of the mixture. 
Thë.second basic colnponent lnaking up the 
presentïmproved flexible lnold-forlning material 
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flnely divided and milled oxidizing agent, such as 
lead peroxide, zinc oxide with hexamethylene- 
tetramine, zinc chromate, or furfural in a non- 
volatile liquid, such as dibutyl phthalate. To the 
5 liquid lnixture or suspension of polylnerization 
catalyst and non-volatile liquid may be added a 
suitable inert, soluble, non-volatile, licluid thick- 
ening agent for the purpose of increasing the 
viscosity of the polymerization catalyst  mixture 
10 and to thereby slow the rate of settling of the 
flnely divided particles of the oxidizing agent 
contained in the mixture. Thus, it will be seen 
that  the second colnponent of the present im- 
proved lnold-forlning lnaterial comprises a vis- 
15 cous syrupy liquid of paint-like consistency which 
is indeflnitely age-stable over the entire range of 
ordinary room telnperatures. In a prefem'ed 
forln, the second basic ingredient or lnixture coln- 
prisesapproximately 40% by weight of lead per- 
20 oxide and 60% by weight of non-volatile liquid 
consisting, in the lnain, of dibutyl phthalate and 
a relatively slnall alnount of thickening flùid: 
The third-colnponent lnaking up the present 
improved flexible lnold-forming mnaterial coin-  
 prises a .suspension of extrelnely flnely dividèd 
and lnilled sulphur in dibutyl phthalate with a . 
relatively slnall alnount Of a thickening or eniulsi-. 
fying agent elnployed to retard the settling  of 
thé sulphur particles out of solution or suspën- 
30 sioh in the dibutyl phthalate. Peferably, the: 
third colnponent colnprises  approxilnately 50% 
by weight of sulphur and 50% by weight of inert, 
non-volatile liquid. 
Each of the colnponents or factors lnaking up 
 the present improved liquid coldflowing"lnold- 
f0rlning lnaterial is permanently age-stable Over 
the entire range of ordinary operating telnpera: 
tures, and does not change inchelnical or physi  
cal properties over long periods of time. Fur 
4o ther, it is noted that eachof the colnponents 
is a liquid 'of paint-like consistency which lnay 
be separately admixed with the relnaining coln- 
ponents to produce a viscous liquidrhixture whiCh 
lnay be readily poured .or vacuuln flowed over a ' 
45 workpiece or pattern froln which the ultimate . 
flexible mold is to be forlned. 
In preparing flexible lnolding patterns fr0ln'the 
above-lnentioned colnponents or factors, the mix » 
ture of lead peroxide and dibutyl phtlTalate is « 
50 preferably ppoured into the-mixture of liquld 
polylner and dibutyl phthalate, withor without 
. an incorporated retarding agent, and thereafterï 
the third component, nalnely/the-suspended sul 
phur in dibutyl phthalate, is also "added to the 
mixture of the first and second colnponents/at 
55 
which _rime the tin'ee colnponents are' th0roughly  
lnixed .together/care being :taken to incorporate-. 
the portions.of the liquid material adhèringto - 
the walls of the lnixing vesseL andthereafter, the 
60-entire mixture is pouredor flowed over a suitably 
lubricated workpiece and perlnitted to relnin-.in 
place on such workpiece atordinary room .rein  
peratures until colnpletely polylnerized. After- 
initial pouring of the admixed colnponents upon . 
65 the workpiece, the liquid mass initially flows into 
the undercuts and cavitiesof the workpiece, while  
at the saine tilne exhausting occluded- air bubbles. 
from the upper surface of the ]iquid in,ss. De 
pending uponthe alnount of retarding-agent 
70  elnployedin association with the liquid polymer,- 
and the telnperature at'which the liquid ïs lnain'- 
tained, the mixture of Component reqires froln 
rive minutes to twenty-four hours to set or coin- 

comprissa polyrrierization catalyst in the form pletely potymerize whereupun a .n0n-volatile/ 
of liquidmixtlireor suspensionof an extrelnely 75: gestablè/tough and chemically eigt'/t "flexd 
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ble thermosetting mass or gel is obtained. The 
resulting flexible thermosetting gel may be easily 
parted from the workpiece to provide a mold face 
having substantially the exact configuration and 
dimensions of the workpiece from which the mold 
was taken. The dimensional accuracy of molds 
formed from the present mold-forming material 
is demonstrated by the fact that extremely accu- 
rate molds maY be taken from engraving plates 
having differential dimensions of the order of 
0.001 of an inch. The dimensional accuracy ob- 
tained with the present flexible mold-forming 
material is attributed to the fact that such ma- 
terial is entirely devoid of any volatile or vapor- 
izable material, and also to the fact that the liquid 
polymer is capable of complete polymerization 
with negligible shrinkage or contraction, while at 
the saine rime completely exhausting occluded air 
bubbles and voids occurring within the mixtuure 
during the mixing and milling of the various 
ingredients. 
The following is a speciflc example of the var- 
ious ingredients and the proportions by weight 
thereof and the method steps employed in the 
formulation of a flexible mold-forming material 
formed in accordance with the present invention: 
100 parts of a liquid mixture, consisting of 70 
parts by weight of a liciuid olefln polymercaptan 
polymer having a molecular weight of approxi- 
mately 5,000, 28 parts by weight of dibutyl 
phthalate, and 2 parts by weight of oleic acid, 
was admixed with 15 parts by weight of a liquid 
mixture consisting of 40% lead peroxide with 
60% dibutYl phthalate. To this mixture was 
a,dded 1.5 parts by weight of a liquid mixture 
or suspension consisting of 50% Ruely milled 
sulphur and 50% dibtuyl phthalate. 
The three components were thoroughly mixed 
and blended together in a single container by 
hand stirring. The admixture of the various 
components above outlined produced a viscous 
fluid mass having a working time of approxi- 
mately twenty minutes. After completely mix- 
ing the several components, the mixture was 
Poured upon the surface of a workpiece contain- 
ing numerous undercut cavities, such workpiece 
having been previously lubricated with a film of 
petrolatum. The liquid mixture, after pouring, 
readily exhausted air bubbles through the upper 
surface thereof, and was permitted to remain in 
situ at room temperatures upon the workpiece 
for a period of approximately four hours. During 
this rime, the liquid polymer completely poly- 
merized, resulting in a resiliently flexible, com- 
pletely cured thermosetting mold pattern having 
a molding face corresponding to the exact di- 
mensions and configuration of the outer surface 
of the workpiece upon which the liquid mixture 
was poured. The flexible mold was easily parted 
from the workpiece fo forma negative molding 
cavity for the reception of such materials as 
plaster of Paris, cernent, and various liquid res- 
inous mixtures. 
In certain instances, it has been round desir- 
able to add to the liquid mold-forming material 
suitable amounts of reenforcing pigments, such 
as Rnely divided carbon black, zinc sulphide, iron 
oxides and anhydrous calcium sulphate. One or 
more of these reenforcing pigments may be added 
directly to the liquid polysulfide-polymercaptan 
polymer, or to the suspension or liquid mixture 

of sulphur and dibutyl phthalate. Such pigments 
may be added in amounts up to 100% by weight 
of the liquid polymer without adversely affecting 
the flow characteristics of the mold-forming 
5 mixture. The reenforcing pigments function to 
increase the toughnsss and tear-resistance of 
the flnished flexible molds and may also function 
fo vary the color of the flnished molds. It has 
further been round that the addition of reen- 
I0 forcing pigments fo either the liquid polymer 
componsnt or the sulphur comportent in no way 
adversely affects the stability of such compo- 
nents, and the pigmented mixture retains its age 
stability indeflnitely. 
15 In view of the foregoing, if will be seen that 
the present invention provides a useful and effi- 
cient flexible mold-forming composition which is 
characterized by its ability to be mixed from sep- 
arate age-staple liquid components, poured af 
20 room' temperatures upon a mold pattern, and set 
or polymerized also at room temperatures to pro- 
vide an extremelydimensionally accurate and 
permanently age-stable flexible mold pattern. 
Further, the use of such composition .makes pos- 
.25 sible a simple and efficient method for the forma- 
tion of flexible molds wherein a liquid mixture 
may be mixed, poured and set at ordinary room 
temperatures, after the manner of plaster of 
Paris, without requiring heat treatment and/or 
30 chemical treatment during the polymerization or 
setting operation. 
I claire: 
1. A ]iquid, room temperature setting flexible 
mold-forming material comprising an incom- 
35 pletely polymerized oleRu polymercaptan poly- 
mer, a liquid suspension of lead peroxide in di- 
butyl phthalate, and a liquid suspension of sul- 
phur in dibutyl phthalate. 
2. A liquid composition for forming flexible 
40 mold patterns comprising an incompletely poly- 
merized liquid oleRn polymercaptan polymer, 
lead peroxide and flnely divided sulphur. 
3. A liquid composition for forming flexible 
mold patterns and characterized by its ability to 
45 be poured and set at ordinary room tempera- 
tures, comprising an incompletely polymerized 
liquid olefln polymercaptan polymer, lead per- 
oxide, a retarding agent, and flnely divided sul- 
phuro 
50 4. A liquid composition for forming flexible 
mold patterns and characterized by its ability 
tobe poured and set at ordinary room tempera- 
tures, comprising an incompletely polymerized 
liquid olefm polymercaptan polymer, lead per- 
55 oxide, a liquid higher fatty acid, and flnely 
vided sulphur. 
JOHN E. WISS. 
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